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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (currently amended): Retardation arrangement for converting an input radiation beam, 
incident from an input side of the retardation arrangement, into an output radiation beam which 
has over its cross section a spatial distribution of polarization states which can b eis influenced by 
the retardation arrangement and differs from the spatial distribution of polarization states of the 
input radiation, wherein the retardation arrangement is designed as a reflective retardation 
arrangement, and a useful cross section of the retardation arrangement has a multiplicity of 
retardation zones with a diff e r e n t differing retardation efiee ieffects . 

2. (currently amended): Retardation arrangement according to Claim 1, which 
compriseG comprising at least one transparent birefringent transmission element and a mirror with 
a reflecting surface which is arranged at a side of the transmission element situated opposite the 
entrance side of the retardation arrangement in-such a way that A after a first passage through the 
transmission element^ the input radiation is retroreflected for a second passage through the 
transmission element. 
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3. (original): Retardation arrangement according to Claim 2, wherein the reflecting surface 
is arranged directly at an exit side of the transmission element which is situated opposite the 
entrance side of the retardation arrangement. 

4. (original): Retardation arrangement according to Claim 2, wherein a spacing exists 
between an exit surface of the transmission element and the reflecting surface. 

5. (original): Retardation arrangement according to Claim 2, wherein the mirror is a 
concave mirror. 

6. (original): Retardation arrangement according to Claim 5, wherein the transmission 
element has a curved shape adapted to the concave mirror. 

7. (currently amended): Retardation arrangement according to Claim 2, wherein the 
reflective properties of the reflecting surface are designed such tha t at least one of a reflectivity 
aftd/e gand a phase-retarding effect are substantially equal for radiation polarized perpendicular 
and parallel to a plane of incidence. 

8. (currently amended): Retardation arrangement according to Claim 2, wherein a 
retardation effect of the mirror is adapted to retardation properties of the transmission element m 
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such a way that it is possibl e to achi e v e ov e rall th e d e sired the retardation effect varyin g effects 
vary as a function of location. 

9. (currently amended): Retardation arrangement according to Claim 2, wherein the 
birefringent transmission element has a multiplicity of retardation zones arranged next to one 
another and made from transparent birefringent material, each of the retardation zones having an 
axial thickness and a main crystallographic axis situated at a specific angle of inclination to a 
transirradiation direction, the axial thickness and the angle of inclination being designed to 
generate a pr e scribabl ep rescribed path difference between the field components, aligned 
perpendicular to one another, of the radiation in the case of two-fold passage through the 
retardation element. 

10. (original): Retardation arrangement according to Claim 9, wherein the main 
crystallographic axes of the retardation zones are aligned in different directions that are 
perpendicular to an optical axis of the retardation arrangement. 

1 1 . (currently amended): Retardation arrangement according to Claim 2, wherein at least one 
birefringent transmission element is provided that has a main crystallographic axis and an axial 
thickness, a useful cross section of the retardation arrangement being divided into a multiplicity 
of retardation zones which are designed such that the transit direction of the radiation through the 
birefringent transmission element in the retardation zone runs obliquely to the direction of the 
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main crystallographic axis of the retardation zone in-such a way that the transit direction encloses 
with the main crystallographic axis an angle of inclination of more than 0° and less than 90° and 
lies in a transit plane defined by the transit direction and the direction of the main 
crystallographic axis, the axial thickness and the angle of inclination being adapted to one 
another for at least the one retardation zone in-such a way t hat an optical path length difference 
of the field components in the retardation zone after two-fold passage through the retardation 
element corresponds to a prescribed path difference, and the orientation of the transit plane is set 
for each retardation zone so as to produce th e pr e f e rr e d a local polarization direction desir e d 
locally for the retardation zone. 

12. (currently amended): Retardation arrangement according to Claim 1 1, in which a 
birefringent transmission element is provided with a main crystallographic axis which is 
substantially parallel to an optical axis of the retardation device, and the birefringent 
transmission element is assigned for each retardation zone at least one deflecting structure which 
deflects the input radiation such that the tette rinput radiation penetrates the retardation zone with 
the angle of inclination and the direction of inclination provided for the retardation zone. 

13. (original): Retardation arrangement according to Claim 12, wherein deflecting structures 
for deflecting the incident radiation into the oblique transit direction are provided on an input 
side of the birefringent transmission element, and assigned deflecting structures for cancelling 
the deflection are provided on the exit side of the birefringent transmission element. 
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14. (currently amended): Retardation arrangement according to Claim 12, wherein the 
birefringent transmission element is formed by a plate made from birefringent material, the 
deflecting structures being formed directly o n at least one of an entrance side and/o r and an exit 
side of the plate. 

15. (original): Retardation arrangement according to Claim 12, wherein at least one 
deflecting structure is a diffracting structure. 

16. (original): Retardation arrangement according to Claim 12, wherein at least one 
deflecting structure is a refracting structure. 

17. (original): Retardation arrangement according to Claim 12, wherein at least one 
deflecting structure is a diffracting and refracting structure. 

18. (currently amended): Retardation arrangement according to Claim 12, wherein a useful 
cross section of the retardation arrangement is divided into a multiplicity of retardation zones 
wit h at least one of constant deflection and/or and an equal angle of inclination, which fill up the 
useful cross section of the retardation arrangement substantially without gaps. 
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19. (currently amended): Retardation arrangement according to Claim 1 1 , wherein a plurality 
of birefringent transmission elements are arranged in a useful cross section, each of the 
transmission elements forming a retardation zone and having an axial thickness, [lacuna] 
wherein for each of the birefringent transmission elements the main crystallographic axis is tilted 
obliquely to the transit direction of the radiation in such a way that the main crystallographic axis 
and the transit direction span the transit plane, and the main crystallographic axes of at least two 
of the transmission elements are aligned differently. 

20. (original): Retardation arrangement according to Claim 1 which is designed for 
converting incoming, substantially circularly polarized radiation into outgoing, partially linearly 
polarized radiation. 

21. (currently amended): Retardation arrangement according to Claim 1 which is designed m 
such a way t hat the output radiation beam is substantially tangentially or radially polarized. 

22. (original): Retardation arrangement according to Claim 11, wherein the predetermined 
path difference in the two- fold passage corresponds substantially to a quarter of the wavelength 
of the incoming radiation. 



9 



PRELIMINARY AMENDMENT 
USSN 10/721,378 
Page 10 

23. (original): Retardation arrangement according to Claim 1, which is designed for 
converting incoming radiation, linearly polarized in one direction over an entire cross section, 
into outgoing, partially linearly polarized radiation which is polarized tangentially or radially. 

24. (original): Retardation arrangement according to Claim 11, wherein the predetermined 
path difference in the two-fold passage corresponds substantially to half a wavelength of the 
incoming radiation. 

25. (original): Retardation arrangement according to Claim 2, wherein the transmission 
element has an axial thickness of more than lOOjam. 

26. (original): Retardation arrangement according to Claim 1, wherein the retardation zones 
have a polygonal shape. 

27. (currently amended): Retardation arrangement according to Claim 1, wherein a useful 
cross section is divided into small retardation zones o f at least one of the same size ane^e r and the 
same shape. 

28. (currently amended): Retardation arrangement according to Claim 1, wherein a number 
of the retardation zones are of the order of magnitude o f at least 10 or 100 or abov e. 
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29. (currently amended): Retardation arrangement according to Claim 1 having a substrate 
and a reflective coating arranged on the substrate, wherein the reflective coating has a locally 
varying, polarization- varying reflective effect^ for the purpose of forming retardation zones with 
a diff e r e n t differing retardation effee teffects . 

30. (original): Retardation arrangement according to Claim 29, wherein the reflective coating 
is configured as anisotropic reflective coating with a spatial variation in the anisotropy of the 
reflective coating. 

31. (original): Retardation arrangement according to Claim 1, wherein a spatial distribution 
of the retardation effect is designed such that an effective retardation distribution results which is 
substantially rotationally symmetrical relative to an optical axis of the retardation arrangement. 

32. (original): Retardation arrangement according to Claim 1, wherein a spatial distribution 
of the retardation effect is designed such that an effective retardation distribution results which 
has an increasing or decreasing retardation effect in a radial direction of the retardation 
arrangement. 

33. (original): Retardation arrangement according to Claim 1, wherein a spatial distribution 
of the retardation effect is designed such that an effective retardation distribution results which is 
non-rotationally symmetrical. 
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34. (original): Retardation arrangement according to Claim 33, wherein the non-rotationally 
symmetrical retardation distribution has a multiple symmetry with reference to an optical axis of 
the retardation arrangement. 

35. (currently amended): Retardation arrangement according to Claim 1, wherein the 
retardation arrangement has a substrate and a reflective coating which is applied to the substrate, 
which is effective for radiation from the extreme ultraviolet (EUV) region, and which has a 
locally different polarization- varying reflective effect^ for th e purpos e of forming retardation 
zones with a differ e n t differing retardation eiiee teffects . 

36. (original): Retardation arrangement according to Claim 35, wherein the reflective coating 
is designed as a multilayer reflective coating having layers, lying one above another, with 
alternatingly high-index and low-index materials, diffractive structural elements of structures 
running next to one another at a spacing being provided, the spacing being smaller than the 
wavelength of the radiation, and an arrangement of the structures for forming retardation zones 
with a different retardation effect varying locally. 

37. (currently amended): Microlithography projection exposure machine having an 
illuminating device, comprising a radiation source, for illuminating a mask, and having a 
projection objective, arranged downstream of the illuminating device, for projecting a pattern, 
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provided by the mask, into an image plane of the projection objective, the projection exposure 
machine having at least one retardation arrangement as claimed in Claim 1 for converting an 
input radiation beam, incident from an input side of th e retardation arrang e ment, into an output 
radiation beam which has over its cross section a spatial distribution, which can be influenced by 
the retardation arrangement, of polarization states which differs from the spatial distribution of 
polarization states of the input radiation, the retardation arrangement being designed as a 
reflective retardation arrangement, and a useful cross section of the retardation arrangement 
having a multiplicity of retardation zones with a different retardation e ffect . 

38. (original): Projection exposure machine according to Claim 37, wherein the retardation 
arrangement is designed as a deflecting mirror and is arranged between the radiation source and 
the mask in the illuminating device. 

39. (original): Projection exposure machine according to Claim 37, wherein the retardation 
device is arranged behind a last polarizing optical element in the direction of radiation flow. 

40. (currently amended): Projection exposure machine according to Claim 37, wherein the 
projection objective is a catadioptric projection objective in the case of which at least one 
catadioptric objective part with a concave mirror and a beam reflecting device is arranged 
between the object plane and the image plane, the concave mirror being designed as a reflective 
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retardation arrangement, and a useful cross section of the concave mirror having a multiplicity of 
retardation zones with a diff e r e n t differing retardation effee ieffects . 

41. (currently amended): Projection exposure machine according to Claim 40, wherein the 
retardation arrangement comprises at least one transparent birefringent transmission element and 
a mirror with a reflecting surface which is arranged at a side of the transmission element situated 
opposite the entrance side of the retardation arrangement in-such a way that after a first passage 
through the transmission element the input radiation beam is retroreflected for a second passage 
through the transmission element, the birefringent transmission element having a multiplicity of 
retardation zones arranged next to one another and made from transparent birefringent material, 
each of the retardation zones having an axial thickness and a main crystallographic axis situated 
at a specific angle of inclination to a transirradiation direction, the axial thickness and the angle 
of inclination being designed to generate a pr e scribabl e p rescribed path difference between the 
field components, aligned perpendicular to one another, of the radiation in the case of two-fold 
passage through the retardation element. 

42. (original): Projection exposure machine according to Claim 41, wherein the main 
crystallographic axes of the retardation zones are aligned in different directions that are 
perpendicular to an optical axis of the retardation arrangement. 
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43. (currently amended): Projection exposure machine according to Claim 41, wherein at 
least one birefringent transmission element is provided that has a main crystallographic axis and 
an axial thickness, a useful cross section of the retardation arrangement being divided into a 
multiplicity of retardation zones which are designed such that the transit direction of the 
radiation through the birefringent transmission element in the retardation zone runs obliquely to 
the direction of the main crystallographic axis of the retardation zone in-such a way that the 
transit direction encloses with the main crystallographic axis an angle of inclination of more than 
0° and less than 90° and lies in a transit plane defined by the transit direction and the direction of 
the main crystallographic axis, the axial thickness and the angle of inclination being adapted to 
one another for at least one retardation zone in-such a way that an optical path length difference 
of the field components in the retardation zone after two-fold passage through the retardation 
element corresponds to a prescribed path difference, and the orientation of the transit plane is set 
for each retardation zone so as to produce th e pr e f e rr e d a local polarization direction d e sir e d 
locally for the retardation zone. 

44. (currently amended): : Projection exposure machine according to Claim 41, wherein a 
birefringent transmission element is provided with a main crystallographic axis which is 
substantially parallel to an optical axis of the retardation device, and the birefringent 
transmission element is assigned for each retardation zone at least one deflecting structure which 
deflects the input radiation such that the tette rinput radiation penetrates the retardation zone with 
the angle of inclination and the direction of inclination provided for the retardation zone. 
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45. (currently amended): Projection exposure machine according to Claim 37, wherein the 
projection objective is a catadioptric projection objective in the case of which at least one flat 
deflecting mirror is arranged between the object plane and the image plane, the deflecting mirror 
being designed as a reflective retardation arrangement, and a useful cross section of the 
deflecting mirror having a multiplicity of retardation zones with a differ e nt differing retardation 
effeeteffects. 

46. (currently amended): Projection exposure machine having an illuminating device, 
comprising a radiation source for extreme ultraviolet radiation (EUV) for illuminating a 
reflective mask, and having a projection objective, arranged downstream of the illuminating 
device, for projecting a pattern, provided by the mask, into an image plane of the projection 
objective, the projection exposure machine having at least one retardation arrangement as 
claimed in Claim 1 for converting an input radiation beam, incident from an input sid e of the 
retardation arrangement, into an output radiation beam which has over its croos section a spatial 
distribution, which can be influenced by th e retardation arrang e m e nt, of polarization states which 
differs from the spatial distribution of polarization states of the input radiation, the retardation 
arrangement being designed as a reflective retardation arrangement, and a useful cross section of 
the retardation arrangement having a multiplicity of r e tardation zones with a different retardation 
effect . 
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47. (currently amended): Projection exposure machine according to Claim 46, wherein the 
retardation arrangement has a substrate and a reflective coating which is applied to the substrate, 
which is effective for radiation from the extreme ultraviolet (EUV) region, and which has a 
locally different polarization- varying reflective effect^ for th e purpos e of forming retardation 
zones with a diff e r e n td iffering retardation effee teffects . 

48. (currently amended): Projection exposure machine according to Claim 47, wherein the 
reflective coating is designed as a multilayer reflective coating having layers, lying one above 
another, with alternatingly high-index and low-index materials, diffractive structural elements of 
structures running next to one another at a spacing being provided, the spacing being smaller 
than the wavelength of the radiation, and there being a locally varying arrangement of the 
structures A for forming retardation zones with a diff e r e n t differing retardation effee teffects . 
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